Normalized PL spectra of (a) core-only (b) and core-shell CQWs (shell thickness h=0.95 nm) at 1 bar (black solid line) and 10 -4 bar (green and red line, respectively). No significant shift of the PL spectra is observed, which indicates that the observed trends are essentially due to activation/passivation of surface traps and not to oxidation/reduction of the CQWs surface. All spectra are measured at room temperature under 3.1 eV excitation. Supplementary Fig.3 : Extended O 2 sensing cycling using CdSe CQWs Supplementary Fig.3 . Extended O 2 sensing cycling using CdSe CQWs. Integrated PL intensity of CdSe CQWs during 'ON/OFF' O 2 /vacuum cycles starting from atmospheric pressure (1 bar) down to 10 -4 bar. The pressure during the scan is shown as a black line. All measurements are performed at room temperature using 3.1 eV excitation. The data show full repeatability of the sensing response and complete recovery of the initial PL intensity for over ten consecutive O 2 /vacuum ramps. -4 bar. Data in (c) refer to a new film cast from the same batch studied in the main text that was synthesized about one year ago. The CdSe CQWs shown in (d) are from a new batch synthesized now solely to check the batch-to-batch reproducibility of the sensing response. The results show the reproducibility of the sensing behavior of different batches, which is also well maintained over shelf time up to one year after the synthesis. All measurements are performed at room temperature using 3.1 eV excitation. -4 bar. After about 400 seconds, the chamber is filled with a CO/Ar mixture (500 ppm of CO in argon) (1 bar). After about 100 seconds the chamber is evacuated again to 10 -4 bar. The scan is repeated twice to check the reproducibility of the response, after which the chamber is filled with O 2 (1 bar). The data show the dimming of the PL upon lowering the chamber pressure. Interestingly, the presence of CO leads to partial recovery of the PL intensity indicating weak sensitivity of the CQWs to the gas. The PL intensity is almost fully recovered once the chamber is refilled with O 2 . (b) Same experiment as in 'a' but using CO 2 gas. The pressure during the scan in both panels is shown as a black line. All measurements are performed at room temperature under 3.1 eV excitation. -4 bar. The absolute humidity is 20.5 g/kg, corresponding to common ambient conditions in which sensing varnishes could be employed (i.e. about 85% humidity at room temperature). The pressure during the scan is shown as a black line. The measurement was performed at room temperature using 3.1 eV excitation. The data show repeatability of the sensing response with a weak effect of humidity on the recovery of the initial PL intensity. Step 1, the initial condition of atmospheric pressure;
Step 2, the stage at which the chamber pressure is decreasing to ~10 -4 bar; Step 3, the end of the asymptotic PL dimming and Step 4, the maximum of the PL signal after recovery. The images highlight the concomitant variations of the zero delay PL intensity ( =0 ) and of the decay dynamics, as shown in Fig. 2d in the main text. (b) Normalized PL spectra of core-only CQWs at different delay time after the excitation pulse (t=0-200 ps, t=200-500 ps, t=500-800 ps) extracted from the contour plots in 'a'. (c) Time resolved PL spectra at increasing time from the excitation pulse, namely, 0-200 ps, 200-500 ps and 500-800 ps, extracted from the contour plots in 'a'. No significant shift is observed at different pressure values nor during the emission decay. All measurements are performed at room temperature using 3.1 eV excitation. Step 1, the initial condition of atmospheric pressure;
Step 2, the stage at which the chamber pressure is decreasing to ~10 -4 bar;
Step 3, the end of the asymptotic PL dimming and Step 4, the maximum of the PL signal after recovery. The images highlight the concomitant variations of the zero delay PL intensity ( =0 ) and of the decay dynamics, as shown in Fig. 2e in the main text. (b) Normalized PL spectra of core/shell CQWs at different delay time after the excitation pulse (t=0-800 ps, t=800-1600 ps, t=1600-2200 ps) extracted from the contour plots in 'a'. (c) Time resolved PL spectra at increasing time from the excitation pulse, namely 0-800 ps, 800-1600 ps and 1600-2200 ps. No significant shift is observed at different pressure values nor during the emission decay. All measurements are performed at room temperature using 3.1 eV excitation. Normalized PL spectra at (c) 0 V and +0.7 V for CdSe CQWs (extracted from the data in 'a') and (d) 0 V and +0.7 V for CdSe/CdS CQWs (extracted from the data in 'b'). No shift of the PL spectra is observed during the SEC scan, indicating that the PL intensity trends are due to activation/passivation of surface traps and not to oxidation/reduction of the CQWs surfaces. In both samples, the total area A1+A2 (proportional to the number of photons emitted and thus the overall quantum efficiency) decreases in steps 2-3, indicating more efficient carrier trapping under
Supplementary
vacuum, yet for core/shell CQWs the area of fastest component increases. This suggests a competing mechanism that enhances the efficiency of this decay channel, in casu the formation of trions that have a faster recombination rate. 

